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abstract 



The Rockefeller Generator was used as a souroe 

37 45 

of protons for a study of the p,n reaction on Cl and Oo • 

A 1*8 Kev chlorine target and a 5*0 K«t scandium target 
were used. The Rockefeller Generator was equipped with a 
proton mgnetio moaont resonance field control for measuring 
and controlling the proton energies* A long counter was used 
for neutron detection, the yield of which showed a number of 
oeriflui* The proton kinetic energies at which these maxima 
occur are tabulated, but are not corrected for the effects 
due to the thickness end possible surface contamination of 
the targets, end motion of the center of mass* Those val- 
ues when corrected end combined with the binding energies 
of a proton in the compound nuclei give the energy levels 
in the compound nuclei* Energy level s|>acings, obtoined 
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lyiTHQlXJCTlQI^ 



During thn nln«teonth oontury, a great deal of work 
wee done on optical epootra and atociio energy leveXa* Troa 
this grew our present day quantum isechanleal picture of 
atOBiio and ooleoular structure* The present work on nuclear 
energy levels la expected to lead to e alnllar Iciprovenent 
in our knowledge of nuolear ctruoture* 

One method of observing nuoleer energy levels is by 
oeens of the (p»n) reactions 

(Z-1)'^*^ ♦ p ^ 4. n ♦ u 

It is experimentally known that the neutron yields from 
(p,n) reactions exhibit maxisa at certain energies of the 
bombarding protons* Tine 3reit»Wign6r theory attempts to 
explain this as a resononoe phenoiienon^» v^en the Idnetio 
energy of the proton (£p) approaohes oertain critical val- 
ues* the total energy of tho initial state (target nuoXeus 
plus proton) oorresponds to the energy levels of the oooi- 
pound auoleus* However* the proton kinctio energies at 
whloh Baxims in the neutron yields occur differ from these 
oritieal values bsoouse of tho thlekness and possible our- 
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foo« oontuniiiatlon of tho target, the dlapl«00£:ent of the 
peek due to the effect of neighboring peeks » and motion of 
the oenter of osass* Biy* nsking oorrootions for these effects, 
and knowing the blndl23g energy of the proton, the obserred 
proton energies of the tonxima lead to energy l9\'ele of the 
ooapound nucleus, (see dlagran) 

Initial state interviloiatis piNtkU 

STATE 

target nucleus COrAPoUNP Rest DUAL NOCueUS 

Plus photon nucleus pu/s neotroh 
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AXthougji a nuiabar of othox raaotioas giTa tha atusa 
ro8ult8» tha (p,n) raaation waa uaad for th% folXowlns raa« 
mon»a Bookafallar prorldaa a ocaivanlant 

souroa of protoixa of good eaargy rasolution* The product 
partiolas, nautrcma, ara aaaily dataotado Sluoa thay are 
unohargad, thay hava a Icwig r«nga and panati^ata tha target© 
atiioli atopa all of the baaibexdiag protonao Thua the isaa«» 
aurad yield la all due to tha nautrosa aa none of tha pfO» 
tons gat to tha ooimtar<i 

Prarioua hna haan dona on anargy level* in light 
nueXal uaiiis tha (p,n) reaction* A auemary of thla work is 
givaa by Hlcharda at al (Kl)« Tha (p«n) reaction in nan” 
ganaaa haa bean studied by UoCua and Preston (Ml), and in 
soandiiuai and venadlna by Bakar* Howallp Goodnan and Fraatoa 
(Hip 32}* Th* latter uaad tha K*I«To Hookafallar ganaratoTp 
but a proton raaonanaa ayateA which controls tha nagnatie 
field has bean inatallad aubaaquantly* This allows auah 
batter rasolutiim of tha proton anargyp whloh tegathar with 
the use of thinner targetSp reeults in much better reaolu* 
tlon of the peaks in saandiuo* 

Tha threshold enargiaa of chlorine and scacdluA are 
low enough (1*6 and 2«9 tfev respaetivaly) to parait the 
use of the nookefellar genoratoTo Although these ara »o~ 
darataly heavy nuolalp thair oouli^b barriers (5*3 Uav for 
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ohlorin« and 6»X l$«v fox «oan<Uu«) ar« lo\\r ano;igJti ao tnat 
0ati«faotoxy ylald* oouM b« obl^alnado Tna l«v«X epaoiuga 
of t,ho oojapound nuaX«l ax« auffieltnl# to parnXt th« obaer** 
vatioii of a fair nuabar of X«v«ls undar tha co.-idltiaaB of 
th-ia aiparieeiit, and targata of tne»« alatasnts ax« fairly 
aaay to prapcra frca raadiXy avallabla aaitarials# 
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CIL-IFTO n 
HxpBniia.iefrAL 

general ; Tlie Rookotellor geaei'ator ( Jl) la on 

electroststlo generator wliioh has been adapted ae a pro*> 

ten aooslerator. The protons of desired energy were bent 
o 

through 90 by a aagnetio field* They then struck the 
target « which wea oc^posed of a layer of the desired el«« 
xaeat on a ta>itnlua becking* Tii& resulting neutrons were 
then detected by a proportional counter, surrounded 
by paraffin* After eapllf loot Ion, the pulses were counted 
on a scaler* 

Proton BnerAy ; fhe proton energy vkio detereiined from. 
the intensity of the aegnetio field, ceaaured by the "pro- 
ton resonance taethod,** which is described by Madden (113} o 
The fuiidaiaontel non-reletiTletio equations dealing with this 
aeesurs£M»nt are given below* 

The expression for the fore© on a charged partlole 
ooTlr^g in e ffiagnetio field is; 

S2?«, 

r e m • icass of protcxi 

r •> V » velocity of proton 

on 

E . - 1= (^iV . k-B^' - 

j ^ j^,g2 B - jaognetio field 



0 » velocity of light 
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